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(54) OPTICAL DISPERSION COMPENSATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve such problems 
that conventionally signals transmitting through optical 
fibers cause wavelength dispersion for the optical 
communication at a >10 Gbps communication bit rate, 
particularly at £40 Gbps, and this brings severe 
hindrance for the communication, and even though 
various kinds of methods or devices for the dispersion 
compensation are proposed, the losses due to 
connection increases when the communication band are 
widened. 

SOLUTION: An optical dispersion compensation device, 
having a wide-band width for dispersion compensation, is 
prepared and used for a composite type optical 
dispersion compensation device composed of a plurality 
of elements which can compensate the optical dispersion 
connected in series, so as to compensate the dispersion. 
Thus, the obtained composite optical dispersion 
compensation device realizes low loss over a wide-band. 
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0 3. 1 0 4<iS*t** J 1 0 0%*»(^K*fB (tXT, 
9 8-1 0 0%<O&mm. 1 0 8, 1 0 9rt*iSiSJl 
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t'T^T-fco, £r^- 1 0 7 iimtRX'. tztz-lx* 

[0 0 4 8) i2(DMMH 0 3, 1 0 4. 1 0 5(7) 
Stt^R (103) . R (104) , R (105) 11. 
R (103) ^ R (104) ^ R (105) <7)m&{Z& 

B 9 a' 9 Pel (- ^ ^ T 5 v ft -5 X o {zm:-£-tz> 

Z £ frmmi-ftzi L±\ -f-ftfc>*>. Aj»** s A*t+oflB 
^b*JiBt«off^-*ffi)(ci6)^oT. Ajftfttf^friSi* a 
«;:tti-5#5»B<&R*t^* J &SSlw:*:£ </^J:9 ic^ 
Sto, ^ It, L < fi. ^SM^^mlfE^g 

A (^7ti:Wo£tt¥^, 6 0 % ^ R (10 3) ^7 7 
%, 9 6 % ^ R (10 4) ^99. 8%, 9 8 % ^ R 
(10 5) (OmmiZ Ls HtrfSR (103) . R (10 
4) , R (105) *>*'hf%%&mti-t£ 
Cirlcj;?), ffta$a>ig4 f HI 5 lc^i-<t 9 fti$5Sgi§Si 

(103) <R (104) <R (105) tCi-^>Ci:^ 
£9#£L<. R (105) & 1 0 0 %{wfi<5tt 1 
0 0%ic-T5>l ids J: 9#* L< , 

[0 0 4 9 ] ^U, *j8W(Cffl^-5*^*M«*^* 
J: 9 Hit LS< i"-5.fc*!){c. R «J * 5 *KJI*BMa>*tt 

[0 0 5 0 ] ft:fc\ «rl5*SIR^*e:lR^IKI¥^S*A 
(&4#<B 1 ^*>6£lE«6Lfcj&s. CiXfi, HtrfE^^D < . 

tA/4^^f^T*$)^ A*WtC(i % 1/4+10% 
(fcrtTU T'<X<nm<nmWfrm&riz± 1 0%F*Jcd|S^ 
ft^ftlC^fbUT tS^<!: l^«*"Cli*< . ^ 

5HMc»tttcR^i-»i^»*«.»^ 3 1 jK ft 

flI/?^S^LT^o«9 > A/4 ± 1 %<Dmm% 1/4 Offlt 
4±0. 5% (d£>i&^<£> A/4tl^^^LC0 A/40O 
(D5^J:U ? E)7^611!9^ffl^T^i$-r6i: ?ftft 
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[0 0 5 1] ;fc3gSfl!C*3lt<5#JBBHa 5 . BSUdS/. 

/4 (DMi^rS B ItffMto irf^ Ut^sf^ 

m&Mfc-tv £ ^ ) 9 jS U^li^fMto 

<. z<D£ote&mmh£8><»z£tefrb& : £W<n. tz 
£*.&. mm& A/4(OSISf&T-*>oS[®8I^ib^6# 
70 giCt^ilotxOT^o, -TLX, ifflfEJSttBilfflSE 

[0 0 5 2 ] 03lt S2tO#/lgil 0 OiDAMrt^ 

fSiicio^T. msB#Jiai 0 ooofli/?^^fb$"ti:fcM^ 

[0053] i3i:^^t, 0 otefr&wtzmi-* 
z>yt&mffii&m : r<r)-M£ Lxv>&mm. 2oii*si 

<DBittm, 2 0 2li*2(DRi(i|, 2 0 31^13^ 
B, 2 0 5figffi. 2 0 6 ttJB 1 <Dft3i@B. 2 0 71* 
J?0 ^2 00^^^1/1, 2 1 Kill^^rtt'f^ 2 12 11 
i2(7)^ttT^ 2 2 0(iftAtt®. 2 3 0(iAlt)t 
oO^^]^r^i-^fn, 2 4 0 {if±5M7t<^^^5r^-r^^n, 

2 5 oii^ 1 <Dmmm<tJjft&^-r*:Zv* 2 6 011^2 

oOll^^fb^f^^^-^^fP. 2 7 0, 2 7 1 fi A 

[0 0 5 4 ] H3IC^^T, fcirx.^, 

5^±(C, S3(^S.Wf 2 0 3, !b 2 <7}7t)Sii§J§ 2 0 
7, 82^^12 0 2, il^)}tSi@i 2 0 6, il 

[0 0 5 5] |R 1 <nytmi®m 2 0 6 AM® rt*fp] (C *5 

rtz>m& (mm, ^xrmm) ^^3^^P2 5ot^t 
*rpj«c2fk^-5 j: (w, ^it, m2<mtm&m 2 0 7 

(OA*tBirt*[p]Jri3«tSflE^^*Pn2 6 ot^^i: 

^fb-r^J: 9(c, ttitt&mm&Mi&'rZo »i*^»3 

K-SLfc* mi. ^52, IB3^«-S*fB^S*r 

^^T^ilf^R (201) , R (2 0 2) 4 R (20 
^ 3) ir-f.^ t ifrlSR (10 3) % R (10 

4 ) v R (10 5) *>*/J*K«im«<D*tt= % 

R (201) <R (2 0 2) <R (2 0 3) 
r^fci-J: 3 ftBIl?W/*(^ft 6 J: 9 ^ 0 

[ 0 0 5 6 ] ft^\ mJlS^BBl^:. AWftSriSiST- # 6 
ig^ftStSO±(c, I3(DS1^MI20 1^M 
L, j eo0±(cm 1 <^iSi^B 2 0 6 , m 2 00^^112 0 
2, m2(7)Sig/l 2 0 7, !B3^S*fB 2 0 3^«H(Cft 
<5£ 9 Ci^t, ^SttB^^#t^(^R (2 0 1) ^ R 
(2 0 2) ^R (2 0 3) i:/j;6J:5i:»fiKLtt*« 
50 0^O^^:^^»T-# 5 0 Bfrl5#BfiI^<OAM 
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[0057] {§)4 it, ^MW^m^zfrftm^fem^r^ 

mt ltW^li2 0 0(D AM® 2 2 OiCjo^T, 03 
<D^2 3 0c7)^rS)^bA^t7t^AWL. tcfP 2 4 0 
;£fo{c£B.tt7fc3r'f#o J: 9i:L, AW7t^7^#tf]lll^ »i£ 

(7) J: 9{wIH3(O^PP 2 7 0fc$VMS2 7 1 «7>*|fi)iC»ib 

[0 0 5 8 ) i4(i v 0 3 (OAltfei 280-282 (I 
*<DfeS A A*Mfc4r Alt S^rfc t # ©»*«iI**M 

[0 0 5 9 ] 0 3<7)SMJl2 0 1—2 0 3t5£Xf?tmi® 
12 0 6 ^:2 0 7 c^^^EP 2 5 0 t 2 6 0 -Q*j*-tJjftlZ 

AMft^Att® 2 2 0lC*>{t5A**(4«Sr*Sl2 7 0 t 

i^(7)ff^^rlJ !?fH]||(7)g(:^ Loo, tti£AS«B* 
W-Kfi4#t£ft»^^«^^i6*Ao (fc£ xJf , HI 4 

2 8 0 lC^lt^lI^^^oiSI) J^XftlU tl 

r, -£io*te«a>ib^ep2 7 i r^i-*iouc*HEA»ffi 

82 8 1 1, 2 8 1 2<7)J: ifcKftS^SCifc^s-CS 
5o 0 4(7>#S»li, HI 3 <D$zEf) 2 5 0 t 2 6 0 oO*rS] 

[0 0 6 01 i»2 8 0 K 2 8 1 1, 2 8 1 2 Cioit 

ftt\ £ fc, *»2 8 0 1 ^P)2812, fti»2 8 0 1 
frh 2 8 11, 28 11^^28 12 OB^tnf 

[0 0 6 1] z<D± 9tcLT, f:i:x:ll £ T x #jf*t£ 
tt^-<# A#3fc<&*'friftfi A ICKS-T 5***^16* A 
o^-a$toJ:9{:, A*t*«5A*t(ftllS:*Si2 7 0 

AM3feo»*«iH.ira^ur. zrmmm 

;tl*B4^**ifc/jrifd»&31J*U tilCl^CT, 03 

<7)^£P2 7 i -e^-r*rtuciwnEA»ia:«*fci: 
2 8 0- 2 8 2 vn±1r4t&tj:if0>£ o 

[0062] EB4^«xaajcB*n-tt*wtttt«Ko« 
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T3ft»»»«tfT9 wi*«-C#. a«28ll *fcf* 
2 8 1 2^\tntfym.ffkA»\ZT&^^»^m^X. 2&iO 

[006 3] JLU±, !U2-i4!rfflp-C^B|Lfc(?)li* 
[0 0 6 4 ] Lj&»U r^miifltSrtTi c vastus*** 

1. 5 5 mifi^oOff-^TtiCO^T, fc^ll 1- 5 

6 p s (fcTafJO ffi<B»*#*<, 
?0 #I«<0»J*fttt43gAT» IKMHO. 5 - 3 n iru 
»*«««l*W<Otf-^lt* s 2 - 1 0 p s ftigcOt*5§jg 

Lxmm-tz>i>cDi>'S?>x. >*/u<d*««ic 

WJt-r5fc*!>(C»»tt«^i6*«*««r 1 0 nm, 3 0 
nm^)i:';!:£<tg £ *«56B»PJJcO f- ^ fit 

^ /^no:^^^u\ **wsr!§l 5 -o 1 

[0 0 6 5] 0511, fc£Atf, MIEO^i 
-K«»tt«rBk»-r**«feft»W-*--6HT*>«), 05 

(a) i**&wizm^zft»mm&fti zttfm&zm 

(b) (i»jsaiijSi*BB-J6*»ttft»<o«*siai3rra c 

X\ Ba«»aB#|Hl-i6««Fttfti»«)fc'-^«[ («T. 

©*Bi:jBot2ai«l:»KLfc (J^T, xmftvft 
Bic»oT 2«iBMlc»«Lfcw £4r, mil. 2 iHig^J 
(cJggELfc£ WT, 3f@iE^iJ, 4fiiff*»Jfc£'<o 

««i»H-i6«1»tt4:, 0 5 (C) (ai¥iSffil.®«FW- 

lcffi^5*^»ti«^ J r<OB5iigii.5iB#Pfl-ffi£S1#^ 
^r. 05 (D) «4iE^J(ct6tt+6»*1i«4:ff9 w£*s 
5d? UX5*-T-3fii<0?t><0 1fl^tt^2ili£KafleifS^ 
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**W<Oft»|Rj|flt*ftWi*rt:, fci ^(fi5 (A) 

(D) (c^LfcJ: -5/Ji»ttS:*-r^*»*lfflt*-r 
*JBir*X\ £: £ ziiis 17, H8 J: 9 

[0 0 6 6] H5K*5^Th ff*3 0 1-3 0 9 n*$t 

3 l l *i«rffi**Wtwffl^-5»aS5Sffi^lW-i6fi«ptt 

^ £ asfcbSfcSS^S: 3 Bfl^Jl::lSaLfc»^i*i£«S 
®^B0-ife*4#ttftj». 3 l 2ttfcWlc«tti-5#tttt 
flf&fT 3 C t 3 fll<73 3 1 B 2 B 

t 3 B KM L fc »d <o WIW - 

ft£S-c-&3 0 m s (a) vn^-a iz#WLWif&Mm&&m 

b(il»aa5US«FlB«0««<0*#S 
Tx mtC, Htt^j) T-^)5o i»3 0 2-3 0 7 

js*M«)Sii«*«5f3rwii:"e, ft*$3 o 8ttft*3 07^ 

3 0 9 J: 9 t>»R1IIIR»*jtft««>ff)M^K< »aK 
T-£>6 0 fc*5, ±rcft»3 0 1 - 3 0 9(OSttSfili, 
[0 0 6 7 ] El 5 (B) t (C) WSKilSE 

wm-K*»tt*i»3 1 o<n#m£mm**K<omm*. 
m&tifr$v>mm'£ftmffii&&ft ? z t a* a* 6*^ 1 a 

MfS£fT9 wi*sffl5fc6IR^ 1 B<o»*a>«2. 5 6C 
feot^S, H)5 (D) (C*5^Tfi* «i$fiil.5E^W- 
&g4$t£ft;&3 1 2<Oftj»(Ol*a[ffigS^Bi]Offiffl[*5» 
»ti«S:'fT9 C t fr&$:Z>m+ 3 0 7 ^30 9<0* 1 A 

MS^ff 3 C^^m^5lS^3 0 7 H0 9^#lfi^) 
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&&<Dffo 2 . 3fl(:^ot^Oo 
[0 0 6 8) 0 2 -{SI 4 ICfc^THW Lfi X 0 te&MWk 

(D) ^ft»3 0 7©Jt 5*»»»«tt»tt*»*«0« 
< /j^»SflE«ttB*M-K«»tta»£ ft* 3 0 S co^ 

p 0 i <^> m a i s * # i ^ a « « s ^ - & j* # t£ ft m z » 

[0 0 6 9] Z<Z>£ 5ft»«1t«Srft5 C b&mmz* 

[o o 7 o] ±te.<o£ ote^mmtt* Afttmfrbm<om 
[0071] ^ tz, m4 iz$ortzmmmm&tifffl-&& 

^tift*^. IDS (D) l::*5ttS#«««ttB*M-K* 

[ 0 0 7 2 ] a«ei§ttiO»«t««Sr J: U»*65 

M»tt(M»ftflffl 1 »i: J: *li Lfc fc«i:t 6 : i d« 

[0 0 7 3] -^oo 1 mJofeb IT, fH 2 >(H 3 Srffll^ 

X. &mm2 0 0 ^^V^IlAW^^AWfig-^t^ t(7)cO 
fe(4A*t*^tt«Sr»»S-fre*a£ UTrt. 7t5^^ti 
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ftW^Siw J: D 'fT^fe^^^6I >^T^ t. tz. IE 

mcm^-t ztzfr. &>z>i^z^§hxm&-tzz > rr>-c-# 

yt^Zbfcty&iftX'tb*). sitz. PZT (^^ggv^u 
/jri^fflPfiEf^-^-^^itoC !: 4, 

mn-tzzbtzxy, sbic lEetizAitftesriUKi- 
[0074] «rse*Jiffi^-^*< t h ioo^-v 

T, ^T*^ y^^Bj^jc-f^ - tic j: t) . Blgfg 
[0 0 7 5 ] *i3^MS«lrC^^: 

JHKtf>*Ji<i* 4#<7) 1 &&<D s i o-oD-f 

T'M^lfclL >, J?*# 4 9f<0 1 i&§c7)T 
a 2 0 5 ?M t^7^ hlt'iS^lfclH^^M 
^1X^6, Mies i o 2 *>-f t^7^ hBS (ID 
lliT a 2 05^^ty7'>7 hi (§H) 1 JfoD&R^ 
fcb^l-CLHtOilt^ htfrl, tzkTLti. r l H 
^I5t-y hSiltJ ffL -1H -1L •! 

H'iL'iH-BL'lH'iL - HH^KKC^H^ 

So 

[0076] i^ajc.WsBL lojks, mfr&4ft<n 1 

L/ct^oT, fc £ rLL(?)1^3t'7 hgll 

ftMEHHtf>«tclS Lttl^«t'fc^ 
[0 0 7 7 ] &*d\ JiH&?g/£^ 5 It, ^ 

(i#<, T a 2 Os tfflWk<nmm,»nWt LTliT a 2 o 5 
coffefc. T i 0 2 , Nb 2 0 5 4^Srffll^li:^r#, 
$ <blw, f8«fcW**tf>felw, S i^Ge*Sl>t«HS: 
ffMt^C £ tT-* <5o iL^lSt LtSiO 

2<Off^^Lfc^, S i 0 2 f2£fffifC L^Ml*fttt£i < € 

[0 0 7 8] @L, SH4r^^^lffiS^tt-K 
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[0079] ^tz. *m&fflxit. ffi&3>mm*:mR-* 

Zl§L b^H^^ *>7is* hmMXteftLfztiK &m 
Witzixlzm^ZivZ h*>X&t£< , il^oO^^. 
y-*y>*\ -< u — -r-w >?*:<nm*>Jj&:X~J&!fc 

Ltz&mmzmi^x ^.*^^<i^c# o ^ 

70 [0 0 8 0]«BJCffli^MIftir(t 12311 

^'^-tt<oi>iD&m^iz{%ftLxm\<^z b i>x$ . £ 

^TftlC, i"*fe*>. AWoi2 2 0^ifi2 0 5*(fi) 

>7 7»:u, fcitif77^f/<3 y b b blzffi 

tt<DT-*izm'i£Lxycftmffifcm : rt Lxm^zzt 
^ [0081] 16 nm 5 -esaw ufcw<a x j 

iSW[c*l«i--5*te*ttWi-'5H-C, El 6 (A) fl, M 
16 (B) li(WHE»*lifltSrff 5Ct^B«6»* 

3m^m^\^ztM^Lx^mmi»m^^mf^Lrzm^. 
me (c) (iA.#tffirt*r6}T-iiai?^ffi<tLTt^#iiiBt 

^ TKWlc»«Lr*»«««*^Sr«J«L^«S:. El 6 
(D) (11D6 (A) if^C^«(D3t^^M«^^^ 1 o 
<0 Jr - ^ { C X ^ L tz m & 7jk -t m X *> ^> o 
[0082] E)6{IiDt^r, H^4 1 0, 420. 43 

^^mmmm^iztM^Lxm^Lfzyt^m^mm^s 4 

11, 4.12, 421-423. 431, 442. 44 

3it^mmm^n o z h&mfkzm*. 4i6i^M 
m&rto z b&&&zmTizm^x^zg>mv&* 41 

5, 4 1 5 1 -4 1 5 4, 426, 4261, 426 
•JO 2.436.4361.4362.446,4461. 
4 4 6 2 T 4 4 13. 4131, 414, 4 

141. 424, 425, 434, 435, 444, 4 
4 5 fifs *3te<^itfT ^ft&^-f-^Ep, 4 1 7I1U>X, 

4 1 8IJU>X4 1 7i:3t^7^^4 1 5 1 

5 2t-e»fiSLTV>$2«3yy-^, 44im- 

4 3 1 JiAltSrt^fSjT-U^^SfbLTl^^SBi 
Zmte±lzmj&LXftMffifcZ?T y Z b & & £ o lz 

mfc^tzt ^^-ttnftmffift&fto z b&tii&zm+ 

X\ 4 3 2, 4 3 3(«ix*Ji r^iftiifltsrffi r fc*s 
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0 o. $r^4 15. 4152. 426, 436. 446 
fS^s&t£^sSa D n t LX<Dft7 T J Vr^ 4 1 5 1 . 4 
153, 4154, 4261, 4262, 4361. 4 

3 6 2, 4 4 6 1, 4 4 6 2(i^^gt^ n D a>.Lt(0^ 

[0 0 8 3 ] i6 (A) iZtSl^X * ^SM 1 Z<D^^){Z 

7t^T^/<4 i 5 3 t-h. frWtMft^ff o z tfsm&z 

ir4 l 1 icA&f Lfcff-^TfcH, #ftti»*r^JtT#ft 
MfS^'ft") ^ tfrft&zm+l 1 1 r^btBML, ±7t 
^'<4 1 5££S£ixT#fl*«S£ft9 C>^£fcJ^C)^ 
-r-4 l 2 i:AW U . ^tf#ftffift£^{fT#ftt§fa£ft 
? Zt fAth&zm^ 4 l 2^b£±i^L, ^^14 1 4<^^r 

fa^yt? 7 4 '< ± i 5 4££££n-5o 

[0 0 8 4 ] 1 1 2 11, ft&ffifcZfto Ztfrtti 

%:Z>m+4 i i <o5££M i i i ti/umt-fo^ 

<^F^Pit£tfc^i-<50-C£><5 o 7fe^r-f ^4 l 5 1*3 
«fct/4 1 5 2 £ U >X4 1 7li2?3 y 4 1 8 £ 

»J5fcU 3677^^4 1 5 1 £;fcEP4 1 3 l^rp)lcit-ff 
Lfc«*«liU^X4 1 7^il«9#@8l4 1 6{CA#ti" 

[0 0 8 5] #HfH4 1 6 11. tztz-tfms (A) (1^ 

77^f^4.151i:U>X417 3:i§oT#JIf!l4 1 6 

4 16 ^bajTWtf U >X4 1 7 *ii «9 . 7t77-Y^4 

1 5 2CAltlt^R]4 1 4 1 <Djjfa\zm*>. 

SrfrS C t3&sm*-6*-i=-4 1 2 CAMt^o wO>»«\ 
^^ T ^/<4 1 5 24*77^f/<4 1 SliStWWKEJC 
;7 r -<f '<X£> 9 . ft^z-f '<4 1 5 1 ^Sfc^T-f '<4 1 

5 3 fcRKttfcWH; »*1««Srff 5 

fflffir&ft? :i^ffl*6»^4 l 2^tbffi*rLT, ft? 

7^<415 4^*PP4 1 4 T^Lfc^r^-ilfti-^o 
[0 0 8 6 ] C©i54H6 (A) (l^U3t*;»«M« 
1^4 10li s 0 5 (B) JC^Lfc»a«il«^IB-tt 
ftMfU 7fc#ftffi«3t^4 1 OlcAWLfcfl^ft 
(1, i5 (B) (c^L^J: )«HSSSfliB*na-tt«w 
^ft^tcctCfc^mffl«$:^$^T^;5>^ffl«^' : f4 1 

[0087] Z<Vt£. ft^T-f '<4 1 5 1 Z$tEV4 1 

*4 1 8£^LT. #JUU£4 1 6 (:: A*t L T#ftfStt& 
SS$nX^JiHl4 1 6 -CSS* Six, 3t77>f^4 1 52 

ka#u ^fn4 i 4 i*fS]tcHiAtsneias^*5^ 

X, ft^T-f'M 1 5 l££;EP4 1 3 1 ^Fft l^it ft L X 

$tzftftmffi&m+ 4 l o^)Alt)tf:*tlt> Tt^r-Y 

'<4 1 5 2^t^pp4 i 4 ixmizmfr-fzftftmmt&m 

+ 4 1 O<0ttiJ»tft(i* #J0. 3-3 d Bm&<D* y^V 
>Vm!k (ii >Jfu*t i>^o) ££ft5 0 zco 
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75* , 1 5 n m, 3 0 n m > ^ ') El^fi^^C^PT J: 
^LfciS^](wSiR-rS»«}f«4:ft-> ^ i: 3»ffi;5£^3$l J f 
o > >£n fc-i;ttf. 5^Kr*«5rfT ) r i: 

o, ~ <E>Jt5cfl. 1 5 n 3 0 n m*0£Tl -^Sflr^igrjil 

jo <D±frmmt&m+*:mft-tz > ^bbbjc/^o, 
[0 0 8 8 ] *3gBSoog#ni. /^xt:^S£S««t 

K t> >h $ * ft SB* £ ft ) - > # X # 6 * # ft rS 

BtSR^rirft^ftlitft^aSrltW-rsciUfe^, till: 

[0 0 8 9] ^<^mj(c.^:M^^^^^ £ *b o 

.[0 0 9 01 06 (B) <Dyiftmffititm+ 4 2 0iCi3l> 
r t>ig«lC ;£EP4 2 4^^f6)^6 5fe7 r ^M261 

4riHr3fe»»««*T4 2 oi:A»L/t«*ftii, £ 
?0 i\ #ft««&'ft 9 Z ^ttJ*©^^ 2 1 laiiLt 
#«M«*«SixT*»<bttJ»U *77-f'<4 2 6 t* 

Lxftmmfczrr 5 z tfrth$:zm+4 2 2-4 2 31c 

(C) OJ; 9ttWiS«««i*M-iK*»ttft*^lCi:fc 

^^W(8t^^$nr7t^fttif«^ J ?-4 2 oa>*bffl*ru 

)t7 7 ^4 2 6 2 ^r^fP4 2 5 L tz t il ft 

to, 

[0091] Hie (c) dine (a) <D#ftt*ttr£fT? 

Zir^m^S^T-4 1 1 t 4 1 2 oOR^ t) f^-OO^ 
^ ^^-±{c^^$n?t r^fttdfltSr-fr o z t*sa*-6* 
r4 3HOB»4 3 2i4 3 3j ^^77^^436^ 
ffl^"C«-»*;«>aiStCf»o-CiE^J«cHttU/t:«i LTO 
Tt^ftMtS^^F-4 3 0 X\ »«li«<OttSn*rtH6 

(a) co^rttw tfc«)i:ra«x-*>5« 

[0 0 9 2 ] f:f:L, »»liflt(OaSii*li, 5>ftM« 

[0093] 0 6 (D) (10 6 (A) t f^^ftfcBtt 
^'ft9 ^ ^^ffi*S3B^-4 4 2 i 4 4 3 ^[H] — oO 
4 4 1 Icmfrj&As-Cfcy 7 << '< 4 4 6 Z ft LX is ^ftM 
ii»«BJw»ori«W(C««LX*»«li«*-f 4 4 0 
S:«SU3tt)^X*)*), 0^LT^/^^^, ^ftli«J^ 
ft 9 C ir^t±i^5^T-4 4 3(1, 0 3 ^rffi^TlAP^ Lfc 

I^ttffiLtJ3»), Altei^^to^$:f Lt^ 
5 0 -t^A*K55cBSHIS^e(lEI^: Lt^fti^s, ^ — * 
4 4 i tc89:tl6ix/tty^lH]SSi: tixic X^XftlWZixZ 

a » tt m m m ^ a a? tb eu * * ■ i m l x a a b * » 

5^ 5;t^tti*5J:5i:4o'Ci>5, ft -^-^(l^^ftMtt 
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Sf4 4 0^7 7^^4 4 6 l^rtttAltL, it? 
7^^4 4 6 2 &itLXftftmmi&%+4 4 0**6 as** 

[0 0 9 4] **9llw*5ltS»*lt«*^*5J:tf-ta«: 

x<. tit, zvxoteft&ffimm+zm^xftmz 

[0 0 9 6 ] 07 l4**W<0*^»lll«*^*KW-*-* 

(A) ttflRSBK (B) li±***e>jLfc[§lT-*> 
5, 17 (B) *<7>,£*9fi, -t^±*fwfe-5ffl^{CJ: f3 

[0 0 9 7 ] H 7 T% Itt701 lltt^S!<&36#IRItflt 

s^, 7 0 3 & 7 0 4nttium&m<vftftmmmm+7 

i^Lfc t>(DoD#J N 7 1 0 & 7 2 0 HSffi, 7 1 1 i 7 2 
1 ttmKSte±(C»]*S;ft,T*3*) A**#«C*frLTlMraiG> 

Odd) 7 (A) fz^L^Sa5<OA*f3t^*:SSOffillS:tt 
■S^i - **. 741-747, 750, 760-767 11 
A^t^;o07fe3S x 78U 7 8 2l«7r^^, 7 8 3 t 
7 8 4(1U>X I 7 0 8 i:7 0 9li01I*Wt6)t 

d 2 llft^KttttSR^ 7 0 3 M04 O-tix^fixB^O 

[0098] m-£m<D%:frmmfcm+ 7ont b^o 

J: 5 KfchS] LTKtt bJxfc*5HR1i«*-?- 7 0 3 M0 

[0 0 9 9 ] M7 (A) |C*51^X\ *77^^781^ 
6S$ixfc«»*li, i/yX7 8 34:i9, 7 4 1 
*>bft#tttt«*^-7 0 1 ^«^-T57fe^^tif»*^7 
0 3 KA»LT#«»«*?t5 C ir^tib^^^^t IT 
(D&mm 7 1 1 (D A£f,£ (*SS 741t 7 1 1 (50 

-e»»lffllS:S»tTKItSix, ftSS 7 4 2 £ii 9 
7 0 4 fc^ 19 , 5HRttflt«rfT 5 c £ *«UJ 

Lx<D&mm7 2 1 <DAW#,r-»«-i««sra 

ltTHJItSix. aT5feSS 7 4 3 - 7 4 7 £ii 9 -tix^rix 



? c £ frth&zm+t Lxn&mm 7 1 1 

*fc(l 7 2 1 (OAMtit LTZfcaiCtfttMarSrS** 
TKJttSiX* $6K5fcSS 7 5 0, 7 6 0- 7 6 6 *ri§>> 
ii-Pix^JIR 7 2 1 £ /t 11 7 1 i©AM,7»lta«i 
^r^it T^tt^ilT, TtSS 7 6 7 Sriio T1S^S<7> 
fifttftft^ 7 0 1 *»e>fflHt Lt, U>X7 8 4^^3t7 
7-f^7 8 2i:AIWL, 3t^T^^<7 8 2 

[0 10 0] r*>*SS\ iWffi-tttf>3fc#«Mtt*^- 

T\ ffitzco^t Lt^5i:A.^$-froi:P-; CirJl, 

fc^ 7-lci f?2fc£KAML*^«#4:l*ir*-C\ WLteZ. 
KlzAftiZitZX o <c»*t>*i?>XXStwA«S-&4 4: 

[0101] £JL±<aSfcWa* J: ^ 5fc#»1t« 

I^ 7 0 3 t 7 0 4li, A.«* C^Alt-fi 

ttfltSrff^ r t^U3K5**«rAlt3fe-f **>*>«»5fe^ 

[0 10 2] tS^^ft^f&tiflS^ 7 0 1 ^rMLt 
7 0 3 t 7 0 4(1, [37 (A) <D X 

oiz. m<D±m&N\md 1 xm<DTm&r$md 2x*tfa 

LTfilSntv^, ~ ool&^ilPi8iBd l i*miHd2 J: 9 
«*SilTJ3 0 , 3tK 7 4 1 £iioTAttL*i7t 
fl, *» 7 5 0 I: I o T SHt*Kl * S R (E I , l^&ft^ 7 
6 0 - 7 6 6 feg* L titiB 7 6 7 ^P>£iiWt5, ff£ 
L t^ — ftHictei^T , "ixdRibix/jti^ A#t5tcoAW 
fti#i«7 l KOS»i:^Lt*!j5Si:>»h d l Sr 
lOmmHt, ftSS 7 4 1 lOAWft;*) f—^g&iftj 1 
mmCtgZiia^ ft»7 6 7^P)ft#4U*ftS: 

[0103] 7 0 3 ^: 7 0 411, tiX^f 

il&mm 7 1 1 t 7 2 1 7 1 0 7 2 0 (0±{C 

*«S<XT*3»3 , *Hfll7 lli72 1lt i^Tl^ 

^(c^fb-r^ m<nmw>mmiz±r>x&tez>. -rt*t> 

[0104] i o<Dmt \^x&mm7 1 1 1 7 2 1 <d# 
#a«Ji<Di!!wa**Hi7 08M0 9o^f^ic/?< /^^> 

<t 0 {zmtHZiiX^Zo LtzfciX, (37 (A) Srfflt^ 
TflffiS L/*c AW3t^3t»tttS««-r 7 0 3 t 7 0 4 <D& 

5(? »jCftss«n-tt««tttt«k^»^j:^«tt^««o« 
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[0105] ^741 frhm&m<Dj?tftf&ffifem+ 1 
oicAitLt, ftftmrn tarn* i o 3 > i o 4 x^w 

^iX^m^^i\iX^ 7 6 7 frhthft-tZim^ft 
(i, HI 5 ^ffl^T^ Ltc<VtmWk<7)m&lZ X t) . ID9 
£E^T&i£-f 6J: Jfc. 7t5>»tiS^^ 7 0 3 > 7 0 

/£ S ix »»ff IS B* M - iS^ ^te * «9 1 w I* ^ g?j$ 
[0 10 6] w<0»£\ it^itit. 3t7r^f^bAlt 

[0107] — 1^^.* >:/n;*£ 5 tiS*ta *oD 

{C^d^T^^^C (t&raO. ldB 

[0108] *»W<o*»Kt«flr* : rS:fflt^a*StiO 
ft^fKtfSfgTilf^ 7 0 1 l£«^*a s A**SftT*rK*>*D< 
^*M«Sr$»tTai»tSix5*T-{c«*3t<oS«toa^ 
(1, WfE#A*t* (R*f£-Ct>*>5) Iw*5ft5 

KAto^r-fc*), *Jxtrai:rt*^»ii«s:fir5 - 1 

t^ai*5»fi:*77^^ti^ >X&frLXtB %±*> 

[0 10 9] B8I1 **W<0*»«liflt*^*ffl^fc 

ffi&m'r. 7 0 7 0 6 t 7 0 7 ttfflRSJS 7 

0 5±(cJBfi8SixTi3!!) AJ»*i-WLTimSB<OJ: 5 *c» 
R*4»tt* S S <x 6 * 

iHfttJlfflt*^ 7 8 5 (iff **<&A*t#|D]*^-f *EP, 
7 8 6<±«-^5feOtti*f*r6)S:^-t-*EP"Cfc-5o SIS 7 0 

ixr*5 9. HI 7 (A) icfci^TttWUfclWIWd 1 t d 2 

[0 110] 7fe^^ti(ff^^ 7 0 6 t 7 0 7 ^MU 
^5*JIBtli. 0 7 (A) O^^f^lC^Jf 

[0111] B8 iztsi^x. ^fll 7 8 5 a ft 
#»tS«*^ 7 0 2 KAItf Lfc«#ftfi, El 7 (A) <Z> 



(13) *#f£ 2 0 0 2 - 1 2 2 7 3 2 
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tittle 7 0 6 Sf:!t 7 0 7 flAttLT^ffcfcSft^g 
:t. 7t^SS«^^ 7 0 6 £ fed 7 0 7 XrfS/$i-o#/f 

PKRft ^iTSiS 7 0 S^rilfTlt, ^7S6^ 
[0112] iBRtOft^ifttitts&^r 706£707*r#S 

&-tvg>mfm$s£vg>mm i \ \ 1 1 2 1 ft, mi - 4 

70 [0113] 127 (A) CD&mm 7 1 l>7 2 1lt * 
iX^ixS^7 1 0 t 7 2 Oc^±{l^j5)cSiXT*5 9 . 

T^o fl #*BII««:»^^5R»Ji^AiW36^^^iKft 

#aEi-5 5.«s u< tt^r^mm^>mmizm t>isv*R*t 

-CMtttt bixrv^Q*^K/WSo**tJi5^S%^^^ri-o 
J: 9 {c#KJ»»36S?B«SixT^o. R*t^ 
^99. 5%J[U±<7)RjWJI$r'>/j:< > u 1 i^Lt^o 

«^iti^, :^)S*tiiil Jtai8Ji«:»A/-c 
-t^WOUlcfcSRWJli-tix^ix l I^Wli L. ^& 

[0 114] §7 (A) <0##«B|{C*3«t^B[*fJBi* 

Sai^lfti^ fcitil E«*»* s 2JiT-*iSi8»a s 
2IS^) 2 ^r^t'^r^ c7)»-&, R*tJB*S4B-C#BiBJia s 

■**<x*»*»«wrt*rc«i:-c*Jiiii4r«*L 

[0115118 ^^c^^tSft^-r 7 0 6 > 7 0 7 i,, 

^i\?ii&mmxmi%.* ixx ts v . 'MK< 1 1 2^^r 

-JO 9 9. 5%JeJL±<OR*rJiSr^^< i fc 1 Itto: 

B7 (a) <Dm&kmmxhzfr. sscttifi^^ 

1^61^9 9. 5%J^±0ORM^^^"r^>R#t®^ 
■C. RH***si«»:*ft < ioTv^««i:4otP$jft 
ffl7 (A) taS^Sfto-Ct^So 
[0 1 1 61 *fc. H7«C*5l^T, ^t^^tif«^-?-7 0 
3 i: 7 0 4 <Dfflm dlH2^, d 1 < d 2l:to/c 
7^ C<75 d 1 t d 2C0M^riS^^fS«Ci-^ - t X *) , 
Wfp] LTEtSiir^S^RMR*^ 7 0 3 i 7 0 4 
CAftt^A^tSltTfe^M^, 07 (A) IC^L 
5^ fcJ;3(C, Wf6) LTiEfi$ixT^5*#»t$«*^f 7 0 
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3 t 7 0 4 com CM\Z~fZ> Z t ^fcH^Oo 
[01 171 tit, ffitZmmd 1 t d 2(7D^^^x5 

03^0 4«>a«^h 

1 = d tlz£ 9. lffiEA*r3fc££.«*;<offi:B 

S:«rlE4t|p)LTiE«SilTt^3t»*l!l«*^7 0 3 > 
7 0 4 oOS*tfl{^3 ^ t t,Ui*5o 
[011810914, 07 (A) <a«-&ffl<D3t#tt1«« 

^77ffco 9 i9t\ ^80 1 (Iffi^S^ft^&fi 
flt*^ 7 0 1 ^Mt^Tfe^Mffiii 1 7 0 3 t 7 0 4 

0, 0 7 (A) ^Sl7 0 8 i 7 0 9-CttWUfcJ:5i: 
&mm7 1 1 £ 7 2 1 <DI»*a<b<0*ffi)SriailLTl^ 
cirtr J: 9S*4t»oft|»»lc*oTi^6. ^8 0 0 
I4#**«««TO— R*#tttt»«8 0 1 o^&ft^^i- 

to^JgWJwJ: sa*l!<o*»tk1i«*-7- 7 0 l og*5§ 

[01191 ±!2lS^^(^^^^ti»^T- 7 0 1 Og*5$ 

^tift^PS o l oofls^oftf^J: t) *ffitt£/2:t* 

^^t^^^tti6 <D o (c»/SLfc»^ letter, 
*S»*<OHIffe*sjWE<ojo< *«|;J|*Lt^5c £T£> 
6o 

[01201 01011, *3§^<7>ft#Jtfc«fS^^i$ 

0 1 *>J:tf 9 0 2(4^^B^c^^:^ifcMtft^^^lt5lSii 

[0 1 2 l ] ??#9 0 1 t^StuSttUli* i2ioJ;0' 

■r- (J£JtT\ *»*HI«*^Ai:tv>5) OSIMIS^ 
M— Sfcft«tt*^LT*5»5 . ftfrfS3fc#Bfeffi«if^A<D# 
VKtt, AW5t<0*^K«ft A fc IT, AJ**^ + ^tt 

* s A (O l /4«TJBW^asJttfcMS5^H 
Bt, Bt«*U«D l/4«T-JB»T*ASitt8W(S^LJiSr 

mfSLZi-Lzm mr. m (to tt»t) , il^il 

£*£^h>^/c/I (t«bt,iLlr2iaiLti*$ 

t LHoQJI£2-tr y h ££SJlLT*ft/7lt£i'LSJI 

T\ m (£0 t fcffc-*0 , L L<DH£ 1 Its/ SSI L 
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xm&zixzm (sit. m (^) tt>»-r) , ih^-i 

Jli LHooii^4-tr h >£«B L-CWeSSii-oJi 
T\ ■ (*0 tiffr-T) . L LiOii* 9-tr hf^H LT 
^^lol (^T, if (#) t tf^-t-) • iHrll 
-r LH^)lr 1 3 -try b t ItfilfitiUol 
T\ J§ (30 > ^7lfJfMiiltPo, 

[0 12 2] - (Oi ^{I»JSSilfc*JBW«: 
&fS«i&^Afi, KfttftlzlQLX. iS9 0imJ: 
9i-l SSOnmv^^Htl 538-1 56 2 nm 
70 **lC««c«<^X£:^l5H-e4 0 0 - 7 0 0 f s 

(T) #4%, S ($0 #6 5°/ck /I (*) #96%. 

B (*■) # i o o%-e*>ofc 0 

[0 12 3] f?t9 0 2t^SiUft»lt LliHl 

9, ttK*»*1l«*^A4:BI»lcBI»*SA«)l/4« 
-CJB*r** s tt:ttWa5i^HJI t fflU¥# A co l /4 fflFT-ffiifr 
?0 *Wfcfc«Wtti^L H *»**;fo*fcJ|otS»iaT«JrtS 
*tT*3*K #J|BI^)J»^*|S)<o— *^flW*»e>WJc, iftSE 
if (T) L L<Z>J|& 3ty htJlHi 

l|HS:ll**;h*fcJ| (-Tfcfc>*>, lH^2i^lLt 

L L(OJi^r 2ir y hi: HH^l^r 1 t y ht L LoO/f^r 

! -t y h ti-^KBicaiJiL-cwrtsa^Ji (j^t, m 

(?) bi>^o) * WSS@ (SO iR- W^^oS, LL 
oO/f^r 3ir y h t HHoQ^^r 3 ir »y h i: L LtOj§£ 3 ir 
y h t HHCOmZ ltyhiLL cO]f^ 2 -fc y h i: ~ 
^IWHfliaLT«**ix$JI («T, Jl m irt>^ 

h <ir H HO/13: 3 ir y h t L L oOH£; 2 ir y h^HHO 
B^r 1 ir y h ^ L L<om& l±vh ^KDlicai L 

xmi&zixzm (sit. m (=) tt>»-r) , weh 

(^r) i:R-M^l<?)7lT*iS^lt^5o 

[0 12 4J Z<D£ o (C«rtSixfc*»K«r«-r**» 

9 lw 1 SSOnm^t^Htl 538-1 562 nm 
t ^ 9 > ^«^|fF«i|e<0/£v^|6H*C4 0 0- 7 0 0 f s 

[0 12 5J _LI5(OS»9 0 l^ir/9 0 2 T'RWLfc 

[0 1 2 6 ] *»WIC££##ttH«*-?-<0W& LT 

T A$5 £T$B<0 £ o IC, »M«^^I^4^^1<^ 
AH 3r *-T ^5 * tt ME 3r a m t T W « L fc # /I R it *> i f h 

so m i - 9 zm^xmw t,tz*&w<D£Wizig'&-t-z 
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[0 1 2 7 J f'tJLtf, m 1 0<D&&9 01^9 0 2^ 
IH»C*l«Snfc* 1 B^fti§i@g t bit 71 

jjfaizx^x. kuc^ie 7 i£i ii, 121, 13 

1. i4l, i5§, 1.61, JR7it»t5t#, K 

ftm&tixZfixK 1 , R3, R5, R 7 -t" o > . Rl 
^R3^R5^R7T*$)^ ^^<HS^R7^9 

[0128] tit, iliO.^* Ll>G*J£ LT, Wile 
?tiIfE7l£lll, 121, 131, 141, 151, 
161, »7JIi:Wi-6i:*, SMl^lll, 13 
1, 151, 171-C&9, ^(DKM^^iX^fiXK 

1, R3, R5, R7i:t5^ RUR3IR5IR 

7ie#5 J: o^&m&Mf&'IrZz b\c£ V , ft#*»ai 
[0 12 9] ^LT, w«)J:5ft^*lillt#*J6*«)* 

to:,M:J;^ l¥%ffi§SB*RQf> l 0 

[0 13 0] #*3, WlMLt^cI^^M 

[0 13 1] *JS^<036»»««*^S:ffl^ttl 

IdJintf, 15nm, 30nm/«i:^i£^iSff«(D^ 

SVM25-1 0 nmOttfttttt&Rft5SAKlcaffi-*- 

[0 13 2] CcDj: 9**«5WI= J:-6*»*lt««^* 
Wl^fc«*a!<0*»l»i«»^S:«^T, 4 0Gb ps 



(15) 4#SS 2002-122732 
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Kit, #^^-c(g^t>*or-^>ofc 0 

[0 13 3] **Wilffli^65fe»»l««3ft^r4r* 
3fc#«tf«3&^iO'>#< > A%t®*r*-frfS3*-fr 

x gel® l , z<Dnfa&m\~tz-tt&icftWimm% : r<D- 

t03t»tfeMtt^^icAML, ^:-C5>^i«5^fT^ot 
K#L, -^tOTfe^^tift^T-iiA^LT^^tifft^fT 

»Mtt^^twfs-^^^A»LT^«baiJlt-ro^X-OP^(C 

Hits: ££^1- Lfc^r :5i;^Co 

50 [0134] 

B^IUillf, (§15 (B) - (D) £fflV>Tf*^ Lfc8*}$ 
«a.ffi#IH-tt«»ttftl»Sr11-* 9 . A 

^^•(ciot>T^, 136 (a) icta^ L/i*rta5t*tsaa5n B p 

7i3J:tfia8tc^Lfc«**tf>K«'T l 38 

-Lie, n&T*>**w&&tj:ftMmm&'i>l7i c £ 

[0135] tit, #»W<D#5HKti«*^KJ:S# 

a«ftH»fcJ:or, 2&0#»tg«£t>m>*#£ t>£> 
[0136] **W^)*3J'«»«* J F-S:fflv>6 

[il] J:-6*»|«(|«tttW-*-*H-C*)6. 

im2] *&wizm^^&mm<Dmmmx'tbz> c 

50 [EB e ] ^IRKBX^SatBBtSHT*)^, 
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im7) *mw&ftft&mmm+?:m^tr®<£m*>9tft 
[010] *mwnftftmmmm+&mm&m}zm$- 

[H 1 1 l" 2 fti: 3^^^M^)IfS^fe^^tc 
[112] 1it*^3te7 7^ ^^»«-iK*»ft*^-t-^ 

100, 2 0 0, 416, 7 1 1, 7 2 1: ^11 
1 0 1, 2 3 0: A^ft^fa^-T^EP 
1 0 2, 2 4 0 : tti»3fe<a*f6)£^-*-*ep 
103, 104, 105, 201, 202, 2 0 3 :S 
AtJI 

1 0 8,.1 0 9, 2 0 6, 2 0 7 : 7tigi§H 
107, 205, 705, 710, 720: gf£ 
111, 112, 2 11, 212 :^rt tr ^ 

2 2 0: ftAt*® 

2 5 0, 2 6 0: fHH^fb^ft Sr ^"T 

2 7 0, 2 7 1: Xft%<D A»ffi«*»tt § 

2 7 1: ftftffig^fi 

280, 281, 282: Altfti 

1101, 1102, 1103, 2801, 2811, 

2812, 3 01 — 312, 800, 901, 902: 

was*® b*m - &^#t£ ft s» 

4 1 0, 4 2 0, 4 3 0, 4 4 0. 7 0 3, 7 0 4, 7 
[Hi] 
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0 6, 7 0 7: 7t^mMtsimi L 

4 11. 412. 421-423. 431. 44 2, 4 
4 3 : # IRISH** ft 9 - t*«U*5»T- 
415, 4151-4154. 426, 4261, 42 
62, 436. 4361, 4362. 446, 446 
1, 4462. 781, 7 8 2 : 3t7r-l'^ 
413. 4131, 414, 4141. 424. 4 2 
5, 4 3 4, 4 3 5. 4 4 4, 4 4 5 : ^^P 
417, 783, 7 8 4 : > X 
JO 418 : 2S=yy-^ 

432, 4 3 3 : ftmmto&rro zt&th&zm+<n&> 

ft 

4 4 1: jr — * 

501, 502, 503, 504, 511. 512, 5 
13, 5 1 4 : flt3fe^^^^t/7 7 

5 2 0, 5 3 0: (Si^SS 

5 2 1: JHfctttt^T'i''* 
5 2 2, 5 3 1 : SMF 

5 2 4, 5 3 4: i*ff §5 
J?0 5 2 5, 5 3 5: §fl 31 

6 0 1: SMFiO»»-SSfi»ltii» 

6 0 2 : »»H«7r-f ^<«>l»|||[-ttJM»tt«ll» 

6 0 3 : D S F oO^i^ - i£:S:#t£ Alt 

7 0 1, 7 0 2 : *Il^iOft#ft*t§f*9$t^ 
7 3 0: A»3t«0*K^)(ill*«llS^-t-«S 
741 -747, 750. 760-767: ftSg 
7 8 5: AAt*r6)«:^-r*8l 

7 8 6: ttiM^^3*^-r^en 

801: mm&mm®fm 
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